Introduction:
Neonatal cholestasis is defined as prolonged elevation of serum levels of conjugated bilirubin beyond the first 14 days of life 1 . Conjugated hyperbilirubinemia is defined by a serum conjugated bilirubin concentration of greater than 1mg/dl (17.1mol/ l) if the total bilirubin is 5mg/dl (85.5mmol/l) or more than 20%. It is an abnormal finding and requires additional evaluation if it persist beyond 2 weeks of life 2 .
An infant with cholestatic jaundice usually presents with prolonged jaundice, pale stool and dark urine. Acholic stool, a cardinal feature of cholestasis should be promptly evaluated.
Other clinical features depend on etiology of cholestasis. About 70% cases of neonatal cholestasis are due to biliary atresia & Idiopathic neonatal hepatitis (INH) 3 . Idiopathic neonatal hepatitis occurs more commonly in males, especially those born prematurely or with low birth weight; there is a familial incidence of approximately 10% to 20% 4 . In contrast, biliary atresia is more common in females of term and of normal birth weight and familial cases are rare. Affected children present with firm hepatomegaly and splenomegaly. Congenital malformations, including cardiac anomalies, polysplenia, intestinal malrotation and situs inversus, may be found in almost a third of infants with biliary atresia 5 .
Initially, the symptoms of BA are indistinguishable from neonatal jaundice, due to other causes. Symptoms are usually evident between one and six weeks after birth 6 .
Prolonged jaundice that is resistant to phototherapy and/ or exchange transfusion should prompt a search for secondary causes. By this time, liver enzymes are generally measured, and these tend to be grossly deranged. Ultrasound investigation or other forms of imaging can confirm the diagnosis. Further testing includes radioactive scans of the liver and a liver biopsy 7 .
The early detection of biliary atresia is one of the major challenges facing pediatrician when evaluating the jaundice in infant. Early recognition of liver disease greatly facilitates the care and outcome of infants. A key component of the work-up is measurement of serum conjugated bilirubin levels after 2 weeks which if elevated should prompt the clinician to initiate a workup to determine the cause of neonatal cholestasis 8 . In general, if patient is developing progressive jaundice soon after birth and is still jaundiced at 2 weeks of life, or develops jaundice within 3 months of life, a work up for neonatal cholestasis should begin 9 . The success rate for establishing good bile flow after the Kasai operation is much higher (90%) if performed before 8 wks of life 10 .
Nowadays, development of sophisticated diagnostic modalities and methods makes the diagnosis possible in early stages and the underlying cause could be easily discerned. In spite of this, unfortunately there are limited data about the disease among Bangladeshi infants.
As the outcome of biliary atresia depends on early recognition and timely surgery, so the study was undertaken in infants having jaundice developed after 2 weeks of life to determine the age of onset and to document the common clinical presentation.
Methodology

Study site & duration:
This hospital based cross sectional descriptive study was conducted at the Paediatric Gastroenterology Department, Bangabandhu Sheikh Mujib Medical University (BSMMU), Dhaka from August 2010 to December 2011.
Study population:
Admitted patient of the department were the study population and those who gave consent were enrolled.
Infants below 12 months of age are included with all of the following criteria:
1. Jaundice developed before 3 months of age and persisted for at least 2 weeks.
2. Intermitted or persistent pale colored stool.
3. Passage of dark urine 4. Conjugated bilirubin concentration more than 20% of total bilirubin or >2mg/dl
The following babies are excluded from this study:
• Very sick infants with features of liver failure.
• Parents not willing to participate in the study.
• Patient of hepatocellular carcinoma & hemolytic jaundice.
After enrolment patients underwent the following routine investigations:
Serum bilirubin, fractionated serum bilirubin, liver function tests like alanine aminotransferase (ALT), alkaline phosphatase, gamma glutamyl transferase and prothrombin time. Complete blood count, Blood glucose, reducing substance in urine, urine for routine microscopic examination and culture sensitivity, bacterial culture of blood, ultrasonography of liver and biliary system.
Investigations to establish a specific diagnosis: Endocrine studies (FT4, TSH ), TORCH screening, VDRL, HBsAg, serum alpha 1 antitrypsin level, hepatobiliary scintigraphy (HIDA scan), percutaneous liver biopsy were done.
Data collection method: Data were collected using a preformed data collection sheet (questionnaire). Statistical analysis was done using the statistical package for social sciences (SPSS version 17.0 for Windows, SPSS Inc. Chicago, IL). All the values were expressed as Mean ± SD; Students unpaired t test were applied as statistical tools. p value of < 0.05 was considered as significance.
Results:
In this study a total of 40 children were studied. Biliary atresia was found to be the commonest, 17(42.5%), cause of neonatal cholestasis followed by idiopathic neonatal hepatitis, 10 (25%) and neonatal hepatitis, 08 (20%). Among the neonatal hepatitis, cytomegalovirus, rubella virus and herpes simplex virus were found in 4, 2 and 2 cases respectively as identifiable causes. (Table I) In this study the mean age at admission of biliary atresia was 113.7±15.38 days and that of neonatal hepatitis 105.05±16.81 days. The overall mean age at admission of cholestatic cases was 111.9±21.14 days. (Table II) In this study twenty five children were male and fifteen female. Biliary atresia was present in 70.6% male & in 29.4% female childrens and INH was present in 55.5% male & 44.4% female children. (Table III) The mean age at onset of jaundice was 10. (Table VI) USG was done in all infants with cholestatic jaundice. In biliary atresia gall bladder was found either small in size or absent or bile channels were not visualized and no contraction of gall bladder was seen even after meals. On the contrary, in neonatal hepatitis, gall bladder was normally visualized with biliary channels and contraction of gallbladder was seen after meals. (Table VII) .
HIDA scan was done in selected patients i.e. in fourteen infants. Nine patients showed delayed uptake but normal excretion, which is consistent with NH, Where as five infants showed normal uptake of the isotope but absent excretion into the biliary channels and intestine, which is consistent with biliary atresia.
Liver biopsy was done in twenty six infants. Typical features of biliary atresia were found in twelve patients.
Ten patients showed features of idiopathic neonatal hepatitis and four patients had features of early biliary cirrhosis. Liver biopsy could not be done in other cases due to prolonged prothrombin time, huge ascites or lack of parental consent. (Table VIII ) 11 reported biliary atresia in 6 of 19 patients and biliary cirrhosis in four infants. They found 8 patients with idiopathic neonatal hepatitis. These findings are consistent with the present study. Though this is the main differentiating diagnostic procedure, its use is in community is limited due to lack of expertise and facilities in the wider community.
Conclusion:
Biliary atresia was found to be the commonest cause of cholestasis in this study. Most of the children presented late though appearance of jaundice was before two weeks of life. Acholic stool and USG finding before and after food appears to be differentiating and may be used by the primary care giver in identifying the problem and early referral.
of ultrasonography in biliary duct atresia, Medical journal of 11 . A total of 62 infants with cholestatic jaundice were studied who developed jaundice before three months of age and persisted for more than two weeks. In that study biliary atresia was found in 16 (25.8%), neonatal hepatitis in 22 (35.5%) and idiopathic neonatal hepatitis in 15 (24.2%) cases. Neonatal hepatitis was the commonest cause of cholestatic jaundice in that study but biliary atresia was found to be the commonest cause in the present study. This difference may be due to small sample size.
The mean age at admission to hospital of biliary atresia cases was 113.7 ± 15.38 days, though the mean age of onset of jaundice was 10.1 ± 4.18 days and average delay was 103.6 days. Karim & Kamal 11 reported the mean age at presentation to hospital in their series was 105 days while the mean age at onset of jaundice was 5.8 days and the average delay was 99.2 days. These findings are almost consistent with findings of present study. Delay in diagnosis of cholestatic disorders especially biliary atresia is also a problem in developed countries 12 . If the treatment of extra hepatic biliary atresia is delayed beyond the first 60 days of life, the only option left thereafter is liver transplantation, which is not commonly feasible on a large scale in developing countries. This delay contributes to increase in morbidity and mortality and also to poor outcome 13 .
Amongst the clinical feature only acholic stool was differentiating (88.2% BA vs. 22.2% NH). This was also represented by Karim & Kamal 11 . There was not much differentiating point as regard to other clinical features. Intermittent acholic stool found in biliary atresia may be due to the progressive obliterative cholangiopathy i.e. incomplete obliteration of entire extrahepatic biliary tree. Conversely in long standing cases of NH/INH persistent acholic stool usually found.
Common signs of the studied cases of biliary atresia were hepatomegaly (88.2%), splenomegaly (64.7%) and ascites (5.8%). In NH/INH cases hepatomegaly was found in 83.3% cases, splenomegaly in 77.7% cases and ascites in 6.6% cases.
Amongst the laboratory findings there were no such differentiating characteristics. However ALT and ALP was found to be raised in NH/ INH and BA respectively but they were not significant statistically.
In biliary atresia cases the mean serum total bilirubin was found to be 12.4±2.55 mg/dl and that in NH/INH cases 14.7±4.64 mg/dl, this value is statistically significant. Serum ALT was found 219.7±102.5 U/L and 423.9±92.6 U/L in biliary atresia and NH/INH cases respectively which is not statistically significant. The mean serum alkaline phosphatase was 1048.8±162.8 U/ L in biliary atresia and 629.6±160.8 U/L in NH/INH cases. Gamma glutamyl transpeptidase (ãGT), prothrombin time or serum albumin level showed no significant difference between biliary atresia and NH/ INH cases.
The sensitivity and specificity of ultrasonography were 87.5% and 97.7% respectively 14 . Ultrasonography was done in all infants with cholestatic jaundice. In biliary atresia cases gallbladder was found either small in size or absent or no contraction of gall bladder was seen even after meals. These findings were consistent with the findings of other studies 2 . Visualization of a normal gallbladder while fasting and contraction after meal virtually rules out biliary atresia cases. But the reverse is not always true 15 . Thus USG of hepatobiliary system both before and after food may be used as differentiating between biliary atresia and NH/ INH. Though scintigraphy is a competent diagnostic tool, its availability limits its use. Moreover, high jaundice may prevent uptake and further limits its use as a diagnostic tool in the community. The hepatobiliary scintigraphy (HIDA scan) identifies diseased gallbladders and bile drainage problems. Mandana (2009) showed that the sensitivity and specificity of HIDA scan was 100% and 50% respectively. Hepatobiliary scintigraphy (using 99 technetium iminodiacetic acids) was done in only selected patients when ultrasonography findings were not consistent with clinical finding. Nine patients showed delayed uptake but normal excretion which is consistent with NH/INH whereas five infants showed normal uptake of the isotope but absent excretion into the biliary channels and intestine which was consistent with biliary atresia. Similar findings were observed by other authors 16 .
Percutaneous liver biopsy is the most valuable procedure in the evaluation of neonatal hepatobiliary diseases and provides the most reliable discriminatory evidence. Biliary atresia is characterized by bile ductular proliferation, the presence of bile plugs and portal and
